Corrosion of iron-base alloys at 982°C (1800°F) by coal char is observed and the phase morphologies discussed. No sulfidation was observed at 50 hours exposure. After 100 hours, internal aluminum-rich sulfides were observed along with thick outer scales of iron oxide.
INTRODUCTION
With the current energy crisis, increased attention has been focussed on coal as an abundant source of fossil fuel. A promising way to utilize coal is to convert it to synthetic natural gas (SNG) and petroleum-type products. There are problems in coal-gasification because at the reaction temperatures of 870 0 to 982°C (1600° to 1800°F) and pressures of up to 60 to 70 atmospheres. the reaction products become quite corrosive to containment materials.
of
The off-gas from a typical gasifier contains large percentages After 50 hours exposure. the situation was much the same. The appearance of the three alloys was similar to that shown in Figure 1 .
The surface scale appeared rough and uneven. Penetration into the bulk of the alloy was not noticeably greater in any of the three systems as compared with 24 hours exposure.
The situation changed dramatically after 100 hours exposure. and 100 hours of exposure, all the carbon had been oxidized and lost from the system. The Po subsequently had risen to the level present 2 -5 in the argon, about 6-10 ppm (about 10 atmospheres). This is sufficient to oxidize all the FeO and FeS in the char to Fe 2 0 3 ,
DISCUSSION
The partial pressure of oxygen over the char is about 10-5 to 10-6
atmosphere. At the char-alloy interface in these experiments, the -6 partial pressure of oxygen should be much lower than 10 atmosphere because of the reaction between carbon in the char and oxygen in the -19 argon. Thermodynamically, it should be below 10 atmosphere. After 24 and 50 hours exposure, there was still sufficient carbon left to maintain this situation, but between 50 and 100 hours the carbon was completely oxidized, and the oxygen partial pressure permitted to rise to that level present in the argon.
After both 24 hours and 50 hours exposure, only an uneven Al Z 0 3 layer was formed on any of the alloys. At the conditions presumed to exist at the char-alloy interface, A1 2 0 3 is the only stable phase.
The reasons for the uneven nature of this layer are not well understood.
and it may be due to the differences in the availability and partial pressure of oxygen at the char-alloy interface. Between 50 and 100 hours, extensive scaling appears on both the binary and the -5er
alloy. This corrosion seems to have formed a liquid slag. high boiling tars <4% Table 1 . Composition of Illinois #6 ash and coal char. (b) In both, the dark needles represent internal formation of aluminum-rich sulfides within the alloy itself. This region is covered by a scale which is predominantly iron oxide.
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